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Some centres believe that the optimum time for correction of tetralogy of Fallot is after two years of age. The need for a palliative operation before this is determined by the severity of cyanosis and the frequency of cyanotic spells, both of which are related to the degree ofright ventricular outflow tract obstruction. Palliative operation, however, has an appreciable mortality. The systemic to pulmonary artery shunts may require revision because of shunt failure and this may increase the risks of the subsequent definitive operation.
Balloon dilatation is an established treatment for pulmonary valve stenosis. We have used this technique in the management of an unselected group of infants with tetralogy of Fallot who would otherwise have required a palliative operation.
Patients and methods
Between December 1983 and December 1986, 15 infants (nine boys and six girls) had 24 balloon dilatations of the pulmonary valve for tetralogy of Fallot. Five children required more than one balloon procedure-two children had two, two children had three, and one child had four balloon dilatations on separate occasions. Their mean age at the first procedure was 3-3 months (range 0-5-9 months). We used balloons with external diameters of 6-15 mm for dilatation. The size of the balloon was selected on the basis of the size of the pulmonary valve annulus measured from the lateral projection of the right ventricular angiogram. Early in the series, dilatation was performed with balloons that we later recognised were too small. In the later cases we used Balloon dilatation of the pulmonary valve in the first year of life in patients with tetralogy of Fallot balloons with diameters that were approximately 33-40% larger than the pulmonary annulus. An exchange guide wire was passed through a 5 French Cournand or Multipurpose catheter and the tip was positioned in the distal right pulmonary artery. The balloon catheter was advanced over the guide wire until the midpoint of the balloon lay at the valve annulus. The balloon was inflated with dilute contrast to a pressure of 3-4 atmospheres and deflated immediately. For each dilatation procedure the balloon was inflated between two and four times. When we used larger balloons a constriction persisted at the site of the pulmonary valve annulus. The femoral artery pressure was monitored with a cannula whenever possible. The systemic and pulmonary oxygen saturations and right ventricular outflow tract gradient were measured at the end of the procedure.
Results

HAEMODYNAMIC FUNCTION
On 20 occasions the systemic arterial oxygen saturation increased by a mean of 18% (range 6-38%), on two occasions it remained the same, and on two occasions it deteriorated by 4% and 17%. Overall the systemic arterial oxygen saturation improved to a mean of 87% (range 65-98%; p < 0 05) after dilatation. The mean oxygen saturation in the pulmonary artery was 68% (range 52-89%)) after dilatation and did not differ significantly from the value before dilatation. The mean residual systolic gradient across the right ventricular outflow tract was 64 mm Hg (range 45-83 mmHg). The gradient was increased in two patients by 10 mm Hg; however, the systemic artery saturation improved by 37% in one and by 12% in the other.
COMPLICATIONS
In all children there was a transient period of hypotension and bradycardia during balloon inflation, with spontaneous recovery within 30 seconds. Balloon dilatation for pulmonary valve stenosis, however, is not without risk. The potential immediate complications include the production of arrhythmias, haemorrhage, and femoral vein thrombosis. '7 There are also reports of damage to the right ventricular outflow tract'8 and the pulmonary valve, '5 trunk,'9 and branch arteries.'6 Twenty one (88%') of our procedures were uncomplicated and of the four children who have undergone correction the only notable findings were splitting of the commissures. Previous balloon dilatation did not cause any intraoperative complications.
We could not predict the subgroup of children who did not benefit from balloon dilatation. We are also uncertain of the effect of this procedure on the growth of the pulmonary annulus and artery. Patients with a predominantly valvar component to the right ventricular outflow tract obstruction may benefit most from this procedure.
This preliminary study suggests that balloon dilatation may be useful in the management of infants with severe tetralogy of Fallot and that it should be considered for the initial palliative treatment.
